Fetal mortalities have been and continue to be a problem in many domestic species. The most serious losses occur in the ungulates. In many cases bacteria or viruses have been the causative agents, and many studies have been concerned with the etiologic and morphologic aspects of abortions. Recently, there have been studies on the factors involving the susceptibility of the pregnant uterus to infection. The role of hormonal and other humoral factors in the dams and the presence of microbial growth factors in the fetus and the placenta have been stressed45. Defects of the anatomical barriers of the placenta allowing it to become exposed to bacteria have also been considered27. In spite of these studies, understanding of the mechanisms of fetal infection and abortion remains rudimentary.
properties of this genus33. For this reason some workers have been reluctant to classify it as such. The organism was designated as Brzlcella ovis in these experiments only to eliminate confusion that has arisen from the use of the less familiar terms.
The inability of the ungulate placenta to transfer maternal gamma globulins to the fetus3. 11, 24, 36, 39, 44,46, and the natural occurrence of microbial infections of the fetus have created "experiments in nature" for the study of immunologic responsiveness of fetuses. The view that the fetus is unable to produce antibodies is a misconception dating back to the early work of FREUND~~. BILLINGHAM et al.10 further supported this assumption by demonstrating that newborn laboratory animals easily were made immunologically tolerant to foreign tissue grafts. This thesis was not questioned until SCHINKEL and FERGUSON~' showed that skin homografts transplanted on fetal lambs as early as 80 days after conception were rejected. Shortly thereafter, FENNESTAD and BORG -PETERSONZO demonstrated that infected bovine fetuses were capable of producing antibodies against Leptospira saxkoebing. SILVER-STEIN et al. 38 . 39, 40, 41, 42, in an admirable series of experiments, demonstrated that fetal lambs were capable of specific antibody production to a bacteriophage as early as 35 days, to ferritin at 65 days, and to ovalbumin 125 days after conception. They also determined that lambs up to 6 weeks of age were incapable of producing antibodies to diphtheria toxoid, Salmonella typhosa and Bacillus-Calmette-Guerin (BCG). Recently it has been demonstrated that fetal lambs would respond with the production of specific antibodies to infection by Brucella ovisg.
Materials and Methods
Fifty crossbred, virgin ewes, approximately one year of age were selected for these experiments. Complement-fixation (CF) tests indicated none had demonstrable antibodies against BrmeJJa ovis. Ewes were maintained throughout the project on a pelleted ration with an alfalfa base. All but six ewes were placed in a pen with one Suffolk ram for breeding purposes. The ram had no palpable epididymal lesions and no demonstrable CF titer against Brucella ouis. The ewes were maintained in these quarters until the date of inoculation when they were moved to one of three isolation pens. The six remaining ewes were maintained in an isolation pen and were bred to a yearling ram of mixed breeding. This ram was also free of epididymal lesions and CF antibodies against BrzlceJLa ouis.
The organism used in these experiments was isolated from the seminal fluid of a natural case of ram epididymitis and carried for a number of passages before use in these experiments. Subcultures grown for 72 hours on beef blood agar were Systemic inoculations were accomplished by depositing one ml of the bacterial suspension into the conjunctival sac (IC). For intrauterine (IU) inoculation the uterus was exposed by a laparotomy. The inoculum was injected into the uterine lumen in the nonpregnant ewes and those ewes exposed at breeding and into the amniotic or allantoic cavities of those ewes exposed after breeding. Seven ewes served as controls. Three of these controls received one ml of sterile saline in the uterus, three were inoculated on the conjunctival membranes and the remaining ewe served as an uninoculated control. Approximately two weeks prior to the anticipated lambing dates, the mammary glands of the ewes were covered with rectangular, plastic brassieres which, in most cases, prevented the lambs from obtaining colostrum. Fetuses and their associated membranes were collected immediately after delivery. Live lambs were killed by electrocution. Stillborn fetuses were autopsied within 3 to 12 hours after delivery. Smears were made of the placentas and stained with the modified acid fast method according t o MACCHIAVELLO~~. Samples of the lungs, livers, spleens, kidneys, placentas and abomasums were saved for culturing.
Small blocks of most body organs, tissues and placentas were fixed in ten % neutral formalin and/or Zenker's solution. Tissues were cut at six p and routinely stained with hematoxylin and eosin. Some tissue sections were stained with Gordon and Sweet's reticulin stain, Halls' Fouchet, Perl's and methyl-green pyronin.
Specimens for bacteriological cultures were streaked on tryptose blood agar plates (Difco and 5% cow blood agar). The plates were incubated in 10% COz atmosphere at 37°C. Plates were observed daily and discarded after 7 days.
Complement-fixation (CF) tests were performed as recommended by BIBER-STEIN et al. 6 , 7 , * on both adult and fetal serum samples. The sonicated antigen was used fcir initial screening purposes and soluble antigen was ~i s e d in the remaining tests. Serum CP titers were determined for ewes prior to thc cxpcrimcnt, 30 days after inoculation, and at the time of delivery. Quantitativc analyses of the scmm proteins wcrc made on a Beckman Paper Electrophoresis Ccll (Durrum Type) hlodel R-Series D*. A Bcckman Model RB Analytrol* was used t o estimate the intensity of the protein conccntration o n the paper strips. T o t a l serum proteins were determined by the method of W O L l 3 0 N and co-workers".
Results
Summaries of the results are listed in Tables 11 and IV. Tables 111  and V list the organs and the frequency in which lesions were found in the lambs as well as the organs from which bacterial recoveries were made. Table VI compares the incidence of fetal infections found in these experiments.
Pathology
With the exception of the lymphoid organs, the histological appearance of tissues from control lambs was similar to that of tissues of young animals. The only change found in lamb 431B, the dead control lamb, was primary fetal atelectasis to which deathwas attributed. I n the mediastinal, prescapular and mesenteric bmph nodes of the control lambs the cortex usually consisted of a narrow band of lymphocytes. Primary follicles were uncommon and follicles with active or secondary centers were not found. Occasional lymphocytes were present in the subcapsular spaces. The medullary cords were thin and contained only a few lymphocytes and reticular cells. Plasma cells or their immediate precursors were not observed. The macrophages lining the sinuses were inconspicuous, consisting of occasional weblike cytoplasmic processes spanning the channels.
The histology of the spleens of the control lambs gave no indication of antigenic stimulation. Small lymphocytic cufh were present in the adventitia of the follicular arteries. Primary follicles were seldom observed, and follicles with secondary centers were not present. The red pulp contained small numbers of lymphocytes, macrophages and reticuloendothelial cells. Following either route of inoculation, the distribution of lesions in the infected fetuses was the same, but in individual animals the severity of the lesions varied. The most consistently present gross alterations were in the p1acenta.r. These changes varied in severity in proportion to the chronicity of the infection. The characteristic lesions in the intercotyledonary areas were numerous gray-yellow plaques. In many instances the plaques had coalesced to form large areas which had the appearance and consistency of chamois leather ( Fig. 1 ). In severely affected placentas, the chorioallantois was adherent to the amnion, or was thickened from 1 to 5 cm by viscous, gelatinous edema. Some cotyledons had focal or diffuse yellow-gray areas of discolorations and were firmer than normal consistency.
The gross appearance of the lambs varied to some degree with the stage of gestation when aborted. Lambs aborted early in gestation had died in utero and were autolyzed. Cherry-red subcutaneous edema and excessive quantities of red-tinged fluid were present in the body cavities. I.ambs aborted near term were small for their age, but in most cases appeared to be alive when delivery was initiated. Most of the aborted lambs had failed to breathe, and their lungs had fetal atelectasis. Occasionally, the cut surface was mottled by small foci of aeration suggesting incomplete expansion of tlie lungs by weak, ineffective inspiratory attempts. The abomasal contents of some infected fetuses contained a white, flocculent material. A white, salt-like precipitate on the hooves of some of the aborted lambs disappeared when tlie hooves were immersed in water. Microscopic examination of the placerl.Laas revealed extensive inflammatory and necrotic changes. In the intercotyledonary areas, granular, eosinophilic detritus containing organisms had replaced the trophoblasts. Bacteria gave a bluish discoloration to the cytoplasm of many of the intact trophoblasts surrounding the necrotic areas. Subjacent to the necrotic trophoblasts, neutropliils and placental macrophages had accumulated in large numbers. In some instances necrosis extended deep into the mesenchyme and involved the cellular exudate and caused the deposition of smudgy fibrinous material. Placental macrophages and neutrophils were a common feature of the edematous mesenchyme.
Changes in the vasculature were a common and remarkable feature in the placentas. Arterial lesions were either segmental or involved the entire vessel wall. I n the least severely affected placentas segmental arteritis was found near the lesions on the chorionic or allantoic surfaces. In arterial lesions there were fibrinous thrombi in 120 0 S R LI K N /I< b N N I; I I Y the lumens, swollen endothelial cells and proliferative changes of the endothelium and intima. Edema, neutrophils and mononuclears separated the elastic and smooth muscle fibers of the medial tunic. Neutrophils and macrophages had accumulated in the adventitia of many of these vessels. In one placenta (413B), plasma cells were present throughout the media and adventitia of the arteries (Fig. 2) . In some areas there were no cells lining the allantoic cavity. The mesodermal tissue had become exceptionally dense in some of these areas and had acquired a homogenous, brightly eosinophilic appearance. Eeneath these areas were zones of macrophages and neutrophils. Fibrinous thrombi occluded many of the venules and veins.
Cotyledonary changes involved villous processes at the edges of the cotyledons, or whole cotyledons. The necrotic villi were either eosinophilic ghosts or amorphous basophilic structures. Neutrophils were located at the base of these processes. Masses of organisms were sometimes located in the uterochorionic spaces adjacent to these areas.
Microscopic changes in the Lung were located at the bronchiolar and alveolar levels. The principal feature of the bronchioles was the peribronchiolar lymphoreticular nodules ( Fig. 3 ). Most hyperplastic nodules were close to pulmonary arteries. Occasionally these masses encroached on the bronchiolar lumens, resulting in stenosis. The epithelial lining over the nodules was intact, and in some instances there was hyperplastic piling of columnar cells. Lymphocytes and reticular cells were the predominant inflammatory elements. Plasma cells were found in some of these nodules ( Fig. 4 ). Macrophages and neutrophils occupied the peribronchial lymphatics. Alveolar septal swelling was the result of edema and mononuclear infiltrates. The alveolar lining cells were hypertrophic. Alveolar septal cells, small numbers of neutrophils and granular eosinophilic material occupied the collapsed alveolar spaces, alveolar ducts and the terminal bronchioles ( Fig. 5 ). In the lungs of lambs which were alive at the initiation of parturition, the lumens of the bronchioles, terminal bronchioles and alveolar ducts were distended and clear.
Lymphadenitis was a common feature of many of the bronchial and mediastinal hmpb nodes. Neutrophils and mononuclears were present in the subcapsular spaces. The cortex was widened by the accumulation of lymphocytes, and follicles with secondary centers were readily apparent. The centers were pale, contained large lymphocytes and reticuloendothelial cells, and had relatively high numbers of mitotic figures. In the medulla the cords had become bulky with in- creased numbers of transitional cells, large lymphocytes and plasma cells. Neutrophils were common in the medullary channels as well as in the cords (Fig. 6) . R E cells were prominent because of an increase in number and size, and were easily recognized by their web-like, cytoplasmic processes which extended across the lymph channels. The prescapular lymph nodes indicated no evidence of antigenic stimulation.
The subcapsular spaces of these lymph nodes contained modest numbers of lymphocytes; the cortex was a thin rim of lymphocytes and macrophages. Plasma cells were uncommon in the medullary cords, and the medullary channels were wide with an occasional RE cell traversing the spaces. The principle alterations found in the spleen were the presence of follicles with secondary centers and the increased cellularity in the cords of the red pulp. Follicles with the secondary centers were situated adjacent to the branches of the trabecular arteries. Plasma cells were found in small numbers in some of the splenic cords.
Renal lesions were found in a number of the lambs. In some of the lambs the reaction was acute and consisted of a diffuse neutrophilic and edematous infiltrate located at the corticomedullary junction ( Fig. 7) . Scattered foci of mononuclears were found at the corticomedullary junction of some of the other infected lambs. Changes in the epithelial cells lining the tubules were minimal and consisted of cellular pleomorphism.
Changes in the liver were most commonly found in the portal tracts. In the acute lesions, large numbers of neutrophils had infiltrated the portal tracts. Mononuclear infiltrates were located in the portal tracts of many of the other lambs. Macrophages, lymphocytes and an occasional plasma cell were present in the lamina propria of the small intestine and colon. In a few ewe lambs there were small focal aggregates of neutrophils or mononuclears in the endometrium. The sections of bone marrow from some lambs were characterized by a hyperplasia of the granulocytic precursors.
Bacteriology
The lungs were the best organ for recovering Brucella ovis. Organisms were recovered from the lungs of 65 yo of the infected fetuses and from the abomasum 25% of the time. The spleen and placenta were the only other organs from which Brzccella ovis was isolated. Tables I1 and IV . Nearly all of the ewes with the exception of those exposed IC 16 weeks after breeding had elevated CF titers for Brucella ovis approximately one month after exposure. Most of the ewes that failed to develop titers had expelled lambs by the 31st day after IC inoculation. The CF titers of the ewes were essentially the same or were higher than those of the lambs. There were two exceptions, ewes 415 and 439, and in each case the titer of the fetus was much higher than the titers of the dams. Surgical intervention with inoculation of the fetus was the means of exposure in both of these cases. The titer of ewe 439 was 1 :20 while that of her lamb was 1 : 320, and ewe 415 was 1 :20 with the lamb's titer reaching 1 : 160.
The serum proteins which are associated with most of the antibody activity are the beta (/?) and gamma ( y ) globulins39 ( Figs. 8 & 9) . In most of the lambs the changes were found in the gamma globulin fraction. In the sera of the control and noninfected lambs which had not obtained colostrum the gamma globulin ranged from .1 to .3 gm% while the levels in the infected lambs ranged from .6 to 2.7 gm?,. The elevated gamma globulin levels were correlated with the elevated CF titers and this adds further proof to the role of the immunoglobulins found in these fetuses. One lamb, 412A, did not have an elevated CF titer although it was apparently infected. The lesions in this lamb appeared to be of an acute nature, and lymphoreticular hyperplasia was minimal.
Discussion
The limited period of susceptibility of the pregnant uterus to Brucella ovis infection when infected by the intraconjunctival route had been shown by MCGOWAN et al. 31 and was confirmed in these experiments. MCGO\VAN et al. found that the period of highest susceptibility was in ewes inoculated at the beginning of the second month, or 30 days post breeding, to the beginning of the fourth month or 90 days after breeding. In these experiments, ewes exposed between 21 and 78 days post breeding produced all of the infected lambs. 160"* * Inoculated Prior to Breeding ** Highest Dilution Tried In contrast to this limited period of susceptibility of the fetus in the intraconjunctivally infected ewes, those fetuses exposed by the intrauterine routes were apparently susceptible throughout pregnancy. Those ewes exposed 30 days prior to breeding were the only group of ewes infected in this manner which did not produce diseased lambs. This suggests that the organism is unable to survive or persist in the nonpregnant uterus for any extended length of time.
Ewes receiving intrauterine inoculations at breeding time did not produce lambs. Two of the three ewes which received intrauterine exposures 21 days post breeding were not pregnant when killed seven months after inoculation. The remainder of the ewes exposed by the intrauterine route during pregnancy either aborted dead, infected lambs or gave birth to weak, infected lambs.
All but one of the embryos and fetuses of the pregnant ewes inoculated by the intrauterine route were susceptible to infection in contrast to the limited period of susceptibility in the ewes given the 1C Brucellosis in Fetal Lambs exposures. MCGOWAN and co-workers31 did not offer an explanation for the organism's apparent predilection for the pregnant uterus during this limited period. JENSEN et al. 27 and MOLELLO et a1. 35 have stressed the role of the hematomas which form at the base of the cotyledons as the primary sites of the initial placental exposure for bacterial abortifacients. These first form at about 75 days after conception in the ewe2. Therefore, if these structures are critical to infection, hematogenous placental exposure to bacterial organisms would have to come after this particular stage of pregnancy.
Our data give no precise information on mechanisms of transplacental infection, but do suggest that this period of gestation was critical. BIBERSTEIN et al.7 have shown in rams at least, that following intra-conjunctival exposure a bacteremia develops which lasts from 2 to 8 weelis. It appears that this bacteremia induced by exposures prior to twenty-first day of gestation had subsided before the placenta allowed passage of organisms. The parallel experiment suggests that The infections of the fetuses that developed after intraconjunctival exposure on the 21st, 42nd, and 63rd day of gestation are compatible with this hypothesis. In these cases the bacteremia of the ewe persisted longer than the 75th day of gestation. This presumes that the same pattern of infection exists in the ewe as in the ram.
The reason the ewe inoculated intraconjunctivally at 117 days of gestation failed to develop fetal infection can be attributed to the absence of a maternal bacteremia. Support of this hypothesis is offered by the absence of gross or microscopic fetal lesions, a negative CF titer in both ewe and lamb sera, and failure to recognize or recover organisms from placental smears or fetal organs. One ewe exposed on the 81st day of gestation developed a CF titer to Brzlcella ovis; however, there was no evidence of fetal infection. In this case the fetus apparently was not exposed to the organism.
A remarkable feature of this infection is the ability of these fetuses to survive in utero for long periods of time in the presence of these organisms. Fetal lambs exposed in utero at 42 days of gestation were not aborted for approximately 64 days. These fetal lambs appeared to have been dead for only one or two days before being expelled. The other fetal lambs inoculated in utero also lived for relatively long periods of time before being expelled. The organism is obviously of low pathogenicity and the fetus is capable of defending itself against Brztcella ovis. In spite of this low pathogenicity it appears that the direct intrauterine exposure kills the fertilized ova or embryo.
The presence of the live lamb (410A) from the ewe exposed IU at 21 days post breeding appears out of place. This is the only lamb of six receiving an intrauterine injection of viable organisms during the embryonic period to be delivered alive. The administration of the organism was during the embryonic period which extends from 10 to 35 days after conception in ewe@, and the possibility that this lamb may be immunologically tolerant to Brzlcella ovis must be considered. There is only one report which gives evidence that animals may be tolerant to entire bacteria. BuxTON~~ was able to induce a tolerant state in chick embryos if they were inoculated with Salmonella typhosa vaccine before the 15th day of in ovo development. Attempts to reproduce tolerance with whole bacterial organisms have been unsuccessful. the minimum dose required to induce tolerance. The lamb in question (41OA) was free of histologic alterations. Attempts to recover Bracella ovis from the lungs, abomasum, liver, spleen, kidney and placenta were unsuccessful. The fact that the other ewes of this group did not give birth to lambs makes the probability of tolerance in this lamb unlikely. The surgical techniques were such that intrauterine inoculations at this stage of gestation were difficult, and movement by the ewe while injecting could have resulted in inoculation of the uterine wall or the peritoneal cavity. The possibility of innate resistance seems very unlikely.
In contrast to the ewes infected IU during the period of embryogenesis, ewes whose lambs were infected during fetal life, which extends from around 35 days to term23, remained pregnant for long periods before expelling the infected lambs. The survival of fetal lambs exposed to Brucella ovis at 42 days after conception may be due to their ability to produce antibodies against the organism. It has been demonstrated by SILVER STEIN^^ that fetal lambs exposed on the 35th day of gestation are capable of antibody production to a certain antigen.
The probability that the embryos from ewes inoculated at 0 and 21 days of gestation died while these fetuses survived adds further support to this possibility. Histological examination of some of the organs indicated that there were cell types present which could have producedimmunoglobulins. It cannot be accurately determined from these experiments whether gamma globulin production began immediately after exposure.
That fetal lambs can produce immunoglobulins in response to Brncelia ovis is suggested by both the CF titers and the analysis of the serum proteins and supports the findings of BIBERSTEIN et al. 9 . Beta and gamma globulins, or immunoglobulins, contain nearly all of the circulating antibodies of most mammals. It is now an established fact that most of the cloven footed animals lack the transport mechanism for the transplacental transfer of beta and gamma globulinsll. The negligible quantities of gamma and beta globulins present in the sera of the control lambs indicate the absence of immunoglobulins and also demonstrate that the fetus is severely hypogammaglobulinemic or agammaglobulinemic. Serum proteins from infected fetal lambs contained measurable amounts of the beta and gamma globulins. Complement furation tests on these serum samples verified the specificity of some of these globulins for Brucella ovis. Microscopic examination of the tissues from these infected fetal lambs indicated that there were follicles with secondary centers and plasma cells in many of the lymphoid organs. SILVER STEIN^^ considers these two criteria either alone or together to be important changes in fetal lambs which have been antigenically stimulated. The role that plasma cells play in antibody production has been known for some time139 19. Most of the control and noninfected lambs were lacking follicles with secondary centers and plasma cells.
The changes found in placentas are, for the most part, in agreement with those described by H A R T L E Y~~ and MOLELLO et al. 35 . Regardless of the route of inoculation, the placental lesions were essentially the same. Even though the organisms were in a position to come in contact with the placenta of the IU groups for periods from 26 to 84 days, the placental lesions were of an acute nature. The inflammatory cell infiltrates in all cases consisted of neutrophils and placental macrophages. The paucity of lymphocytes was a remarkable feature of these placentas, and in only one case was there good evidence of pyroninophilic or plasma cells. It is uncommon to find plasma cells in the fetal membranes, and there are two reports in the literature regarding the presence of these cells in placentas. GOOD and 2~~2 2 reported the finding of plasma cells in the placenta of a woman with acquired agammaglobulinemia, and BENIRSCHKE and BOURNE4 found these cells in the fetal membranes of a fetus affected with erythroblastosis fetalis. In the case of the lamb's placenta, the plasma cells were located in the adventitial tunic of the placental artery and appeared to be differentiating from more primitive cells in that area. BENIRSCHKE and BOURNE^ suggested that the plasma cells in their case were probably derived from transformed placental macrophages. The other possibility suggested by them was that the plasma cells may have migrated to the placental mesenchyme from the mother.
The acute necrotidng inflammation and fibrinoid necrosis of arterial walls in the placenta is quite out of character as a reaction to this organism. It may be a unique placental response, but since it resembles in many respects the conventional reaction of antibodyantigen complexes this possibility seems more likely. The organisms grow readily on the surface of the chorion and as specific antibodies are produced by the fetus the conditions necessary to provoke an Arthus-type reaction are created.
Several factors may have been involved in the development of the florid interstitial pneumonias. It may be that the organism has a predilection for the fetal lungs on purely bacteriological grounds. Another is that since the fetal lung acts as an organ of filtrationl, this organ may function during fetal life in a capacity similar to the adult spleen. The tracheal flow of 1 to 2 mls of fluid per minute1 may have resulted in a concentration of Bmcella ovis even though onIy 12% of the fetal cardiac output is channeled into the pulmonary vasculaturel8. Reticuloendothelial cells are plentiful in the lungs, and the presence of the organism for prolonged periods could account for the peribronchiolar lymphoreticular hyperplasia.
The concentration of organisms in the fetal lungs was clearly demonstrated during attempts to re-isolate Br.ucella ovis from fetal tissues. In many cases, the lungs were the only organ from which organisms could be recovered. Failure to consistently recover organisms from the abomasum was also shown by COLLIER and MOLELLO~~. HARTLEY et a1. 26 found the organism to be more plentiful in the abomasal contents. The common finding of pneumonic lesions and the frequent recovery of organisms from the lungs suggest that this organ should be routinely cultured when investigating abortions.
Stlmmay
Ewes were exposcd to live Brucella ovis either by the intrauterine or the intraconjunctival routes prior to breeding, at breeding and at various stages of gestation. Serological and immunochcmical analyses were pcrformed on all ewe and lamb sera and gross and microscopic examinations were made of fetuses.
Infections of fetuses in the ewes exposed intraeonjunctivally were confined to those groups exposed between 3 and 12 weeks post breeding. Intrauterine exposures indicated (1) that the organism does not appear to remain in the nonpregnant uterus for any extended length of time, (2) probably causes the death of the ovum and embryo, and (3) fetuses of 6 weeks of gestational age are able to withstand the microbial invasion for extended periods of time. All fetuses exposed in utero from the sixth post breeding week to term were infected, as determined by immunological, bacteriological and pathological examinations.
Regardless of the route of inoculation, lesions of the infected fetuses were found in the placentas, lungs, lymph nodes, kidneys, livers and intestines. Alterations in the spleen were limited to the formation of follicles with secondary centers and increased R E activity in thc cords of the red pulp. Brurella ouis was recovcred most frequently from the lungs and occasionally from the abomasums and a spleen. All but one of the infected fetal lambs had elevated gamma globulin levels and complement fixation titers for Brucella ouis.
Zzsammenfa.rsmg
Mutterschafe wurden intrauterin oder intrakonjunktival mit lcbenden Brucella ovis vor und bei der Verpaarung als auch in verschiedenen Stadien der Gestation infiziert. Das Serum aller Muttertiere und Lammer wurde serologiseh und immunochemisch und die Feten makroskopisch und mikroskopisch untersucht.
O S B U R N / K E N N E D Y
Die Infektionen der Feten bei den intralronjunktival geimpften Muttertieren beschrankten sich auf die Gruppen, die 3 und 12 Wochen nach der Verpaarung infiziert waren. Die intrauterinen Infektionen zeigten, dass die Erreger 1. nicht iiber langere Zeit im nicht-trachtigen Uterus bleiben, 2. wahrscheinlich das Absterben von Ei und Embryo verursachen und 3. dass Feten im Gestationsalter von 6 Wochen langere Zeit der Bakterieninvasion widerstehen konnten. Alle Feten, die der Infektion in zrtero ausgesetzt waren, von der 6. Woche nach der Verpaarung bis zur Geburt, erwiesen sich aufgrund immunologischer, bakteriologischer und pathologischer Untersuchungen als infiziert.
Die infizierten Feten wiesen ohne Rucksicht auf den Infektionsweg Veriinderungen in Plazenta, Lunge, Lymphknoten, Nieren, Leber und Darm auf. Die Milzschaden waren auf die Bildung von Follikeln mit Sekundarzentren und vermehrte R E Aktivitat in den Strangen der roten Pulpa beschrankt. Brucella ovis wurde am haufigsten in der Lunge, gelegentlich im Labmngen und einmal in der Milz gefunden. Mit einer Ausnahme lagen bei allen infizierten Feten erhohte Gammaglobulinwerte und Komplementbindungstiter fur Brztcella ovis vor.
